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Claim Listing 

1-42. (Canceled) 

43. (Cunnently Amended) A method of fabricating an integrated circuit, 
comprising: 

providing a substrate, said substrate comprising a switch and a first insulator layer 
covering said switch; 

fonming a nonconductive buried diffusion bam'er layer on said first insulator layer; 

[and] 

fomning a second insulator layer on said nonconductiye buried diffusion barrier layer; 

and 

fonmino a ferroelectric capacitor stack above said second Insulator iaver . 

44. (Cun-ently Amended) A method as in claim 43, further comprising: 
fomning a conductive plug with a bottom end and a top end, said bottom end in 

electrical contact with said switch; 

planarizing said top end and said second insulator layer; 

forming a conductive oxygen-diffusion banier layer on said second insulator layer 
and on said top end of said conductive plug; 

and wherein said forming said ferroelectric capacitor stack comprises: 

forming a t>ottom electrode layer on said conductive oxygervdifTuslon barrier layer; 

forming a [dielectric] fen-oeiectric thin film on said bottom electrode layer; 

forming a top stack-electrode layer on said dielectric thin film; and 

removing portionsof sakj top stack-electrode layer, said fdielectric] ferroelectric thin 
film, said tx)ttom electrode layer» and sa\6 conductive oxygen-diffusksn handler layer, 
thereby forming a capacitor stack comprising a top stack-electrode, a [dielectric] 
ferroelectric thin film, a bottom electrode, and a conductive oxygen-diffusion barrier, said 
conductive oxygen-diffusion barrier being in electrical contact with said top end of said 
conductive plug, said capacitor stack comprising a stack sidewall, and said top stack- 
electrode having a top surface. 

45. (Original) A method as In claim 44, further comprising; 
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forming a third insulator layer on said substrate, thereby depositing a portion of said 
third insulator layer on said stack sidewail and on said second insulator iayen 

removing a portion of said third Insulator layer completeiy from at least a contact 
portion of said top surface of said top staclc-electrode; 

thereafter fomiing a top piate-llne electrode layer on said contact portion of said top 
stack-electrode and on said third insulator layer; 

removing a portion of said top plate-line electrode layer from a switch area of said 
substrate; 

removing a portion of said third insulator layer from said switch area of said 
substrate; and 

removing a portion of said second insulator iayer from said switch area of said 
substrate; 

thereby exposing an exposed portion of said buried diffusion bam'er layer on a bit- 
line skje of said capacitor stack, and further thereby forming a protected sidewail, said 
protected sidewail comprising a plate-line edge, top stack-electrode edge, a dielectric thin 
film edge, a bottonn electrode edge, a conductive oxygen-diffusion banier edge, and a 
second insulator layer edge. 

46. (Original) A method as in claim 45, further comprising forming a 
nonconductive hydrogen-diffusion barrier layer on said top plate-line electrode, on said 
protected sidewail, and on said exposed portion of said buried diffusion banrier layer. 

47< (Original) A method as in claim 45, further comprising removing a portion 
of said nonconductive hydrogen barrier layer from a nonmemory area of saki substrate. 

48. (Original) A method as In claim 45, further comprising: 
forming a fourth insulator iayer on said substrate; 

forming an electrical connection to said top pfate-line electrode remotely from said 
capacitor stack; and 

fomriing an electricai connectton to said switch. 

49. (Canceled) 

50. . (Currently amended) A method offabricatlngafemoelectric Integrated circuit. 
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comprising: 

providing a substrate including a switch and a first insulator layer covering said 

switch; 

fonnlng a conductive plug through said first insulator layer* said conductive plug 
having a bottom end and a top end, said bottom end in electrical contact with said switch; 
planarizing said top end of said conductive plug; 

forming a stacic of capacitor layers over said conductive plug, said stack including a 
bottom electrode layer, a thin film capacitor ferroelectric layer, and a top stack-electrode 
layenoo nm or less thick; 

removing portions of said top stack-electrode layer, said fenoelectric thin film, and 
said bottom electrode layer, thereby forming a plurality of separated capacitor stacks, each 
comprising a top stack-electrode, a ferroelectric thin film, and a bottom electrode; 

fomning a capacitor Insulator layer over said capacitor stacks, filling in said removed 
portions and thereby Insulating said capacitor stacks from one another and protecting their 
sides; 

removing a portion of said capacitor Insulator layer from at least a contact portion of 
said top surface of said top stack-electrodes; and 

thereafter forming a thickened too [plate-lin el stack- electrode layer on said contact 
portion of said top stack-electrode and on said capacitor insulator layer. 

61, (Original) A method as In claim 50 wherein said forming a stack of 
capacitor layers further comprises fonming a conductive oxygen-diffusion banler layer prior 
to fomning said bottom electrode layer, and said removing portions of said top stack- 
electrode layer includes removing portions of said conductive oxygen-diffusion bam'er 
layer 

52. (Original) A method as in claim 51 wherein said removing portions of said 
top stack-electrode layer comprises: 

depositing a hardmask on said top stack-electrode; 
patterning said hardmask; 

etching said top stack-electrode layer, said ferroelectric thfn film, and said bottom 
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electrode layer; 

removing said hard mask; and 
etching said barrier layer. 

53. (Original) A method as in claim 50 wherein said top-stack electrode layer is 
from 5 nm to 1 00 nm thick. 

54. (Original) A method as In claim 50 wherein said top-stack electrode layer 
Is 50 nm thick. 

55. (Original) A method as in claim 50 wherein said removing portions of said 
top stack-electrode layer comprises: 

depositing a hardmask on said top stack-electrode; 
patteming eaid hardmask; 

etching said top stack-electrode layer, said ferroelectric thin film, and said bottom 
electrode layer; and 

removing said hard mask. 

56. (Original) A method as in claim 50 wherein removing a portion of said 
capacitor insulator layer comprises planarlzing said capacitor insulator layer to expose said 
top stack-electrodes. 

57. (Original) A method as in daim 50, and further comprising crystallizing 
said feroelectric layer priorto said removing portions of said lop stack-electrode layer, saM 
ferroelectric thin film, and said bottom electrode layer. 

58. (Currently Amended) A method [as in claim 50, and] of fabricatino a 
len^oelectric integrated circ uit, said method comorisinQ: 

providing a substrate Includino a switch a nd a first Insulator laver coverino said 

switch: 

formina a conductive plug through said first insulator laver. said conductive plug ' 
having a bottom end and a too end, said botto m end in electrical contact with said switch: 
planarizing saM top end of said conductive plug; 

fomninQ a stack of capacitor lavers over said co nductive oluo. said stack including a 
bottom electrode laver. a thin film capacitor ferroelectric l aver and a top stack-electrode 
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remoyina portions of said top stack-electrode layer. 8ald ferrpelectric thin film, and 
said bottom electrode layer, thereby forminQ a pluratity of separated capacitor stacks, each 
comprisInQ a too stack- electrode. a ferroelectric thin film, and a bottom electrode: 

forming a capaci tor insulator laver over said capacitor stacks, filling in said removed 
portions and thereby insulating said capacitor stacks f rom one another and protecting their 
sides: 

removing a porti on of saki capacitor insulator laver from at least a contact portion of 
said top surface of said too stack-electrodes: and 

tiiefeafter forming a too olate-line elect rode laver on said contact portkan of said top 
stack-electrode and on s aid capacitor insulator laver: 

said method further comprising crystallizing said ferroelectric layer after saki 
removing portions of said top stack-electrode layer, said ferroelectric thin film, and said 
bottom electrode layer. 

59 - 66. (Canceled) 
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